P38/TRHr-Dependent Regulation of TPO in Thyroid Cells Contributes to the Hypothyroidism of Triclosan-Treated Rats.
Triclosan, as an antimicrobial agent and a potential endocrine disruptor, has been used extensively in diverse products, resulting in widespread human exposure. In recent years, studies suggest that triclosan could disturb thyroid functions and decline thyroid hormones (THs). To verify our hypothesis that the MAPK pathway may function significantly in triclosan-induced hypothyroidism, Sprague-Dawley rats were gavaged with triclosan for 31 consecutive days; Nthy-ori 3-1 cells were treated with triclosan in the presence/absence of NAC, inhibitors (SB203580 and SB202474), or TRHr siRNA. Tissues and/or cells were analyzed by several techniques including transmission electron microscopy, confocal laser scanning microscopy, gene silencing, western blot, and real-time PCR. Triclosan led to histopathologic changes in the thyroid and decreases in triiodothyronine (T3) and thyroxine (T4). Triclosan stimulated ROS production and oxidative stress occurrence, thereby activating the p38 pathway in vivo and in vitro. Thyrotropin releasing hormone receptor (TRHr) was induced when the p38 pathway was activated, and was suppressed when that pathway was inhibited. Moreover, thyroid peroxidase (TPO) was restrained and modulated by the p38/TRHr pathway after triclosan treatment. Furthermore, deiodinase 3 (D3) and hepatic enzymes (Ugt2b1, CYP1a1, CYP1a2, CYP2b1, CYP3a1, and Sult1e1) were also induced by triclosan. Taken together, p38/TRHr-dependent regulation of TPO in thyroid cells contributes to the hypothyroidism of triclosan-treated rats.